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PaccmarpuBaercsa cunpHoe Ymaxan-YUmcraiickoe semserpsAceHme 2013 r., mpousolesuiee
B CeiicMOTeKTOHMYecKoll 30He Yepckoro (C34), saHmMMaroleil KOHTMHEHTAIbHYI0 4acTb
APKTUKO-A3MaTCKOTO CeIICMIYECKOro Nosica 1 MapKupylolel rpanuny Espasurickoii n Ce-
BepOaMepUKaHCKOI TUTOCHEPHBIX IUINT Ha ceBepo-BocToKe Asun. ITo HabmogeHNsAM ceTn
LMPPOBBIX CEICMOCTAHIINII OLIEHMBAIOCH IIPOCTPAHCTBEHHOE IIOJIOXKEHME 9TOTO COOBITISL.
CTpYKTYpHO-TEKTOHMYECKIE OCOOEHHOCTI U ITTyOMHHOE CTPOEHME TEPPUTOPUM BBISABIIA-
NMCh HAa OCHOBE T'€0JIOTO-CTPYKTYPHBIX JAaHHbBIX, @ HANIPSYKEHHOE COCTOAHME 3eMHOI KOPBI
U CTPYKTYpa II0JIell TEKTOHMYeCKUX HaNPsKeHWIT OLleHMBA/IUCD 110 pelleHNAM (OKaIbHBIX
MeXaHU3MOB 3eMJIeTpsACEHMII. DNULEHTP YaaxaH-YMcTalickoro 3eM/IeTPSICEHNS TATOTeeT
K 00/acTyt BAMSHUA OJHOTO M3 IIABHBIX pas3pbIBHbIX HapymeHmii C3Y Ha ceBepo-BOCTO-
ke AkyTum — pasmomy Ymaxan. C ucronb3oBaHMeM JaHHBIX MUPOBBIX CEMICMOTOTHYECKIX
areHTCTB BBIIIOJIHEH CPAaBHNUTE/IbHBIN aHA/IM3 HaliJIeHHBIX IIapaMeTPOB SIMLeHTpa (KOOpan-
HATbI, S9HepreTNyeckas XapaKTepUCTHKa, IIyOMHa o4ara 1 fp.), IOATBEPAMBIINX UX XOPO-
HIy10 cXoiuMocThb. Ha 0cHOBe oIpoca MecTHOTO Hace/leHMs COCTaBjIeHa KapTa paclipeserne-
HUA CeVICMMYeCKIUX BO3JIeIICTBIIL Ha 3eMHOJI IOBEPXHOCTH (KapTa usocelict). B pesymbrare
Ha wiowau B 300 Teic. kM? B Peciy6nuke Caxa (SIkytust) u Maragasckoit 061actu BbijeieH
P CeliCMOOIIACHBIX YYacTKOB OT 2 70 8 6annos (mkana MSK-64). IlpuBogurcs cratucTuka
CeIICMOTOrMYeCKUX HAOMIOeH I B 30He BIVSIHNMSA YIaXaHa B IPOIUIOM ¥ HACTOSIEM Bpe-
MeHM. 3a o4ty 50 eT MHCTPYMEHTA/IbHBIX HAO/TIOfeHNIT B IIPefe/iax ero pasioMHOl 30HbI
Ha DIyOuHax 7-30 KM 3aperucTpUpOBaHO CBBbIlIe 15 ThIC. TOKaIbHBIX coObITnil. I[TokaszaHo,
YTO PA3/IoM Y/IaXaH OTHOCUTCS K KPYIIHBIM PerMOHA/IbHBIM CTPYKTYpPaM C JIEBOCABUTOBOI
K/MHEMATHUKO, CIIOCOOHBIM TeHepupoBaTh MHTEHCUBHbIE (8 u Oosee 6anIoB) IMOA3eMHbIe
TOMYKM THUIA YAaxaH-YuCTaliCKoro B yCIOBMAX TOPM3OHTA/NbHOTO CKaTuA. OTMedeHo co-
I71acue MeXIY XapaKTepoM HOJIBIDKEK B (POKyce Ha3BaHHOTO 3eM/IETPSACEHNUS 1 9IeMeHTaMM
CTPYKTYPbI 30HBI CaMOT0 pasnoMa. I[IpennoxeHa CTpyKTypHO-iMHaMMU4YecKas MOfleNb Yiaxa-

* ViccnepmoBaHue BBIIOMHEHO Ipy (uHaHCOBON noanepxke PODY B pamkax HaydHOTrO MPOEKTa
Ne 19-05-00062, mpoekTa VI3K CO PAH (Ne 346-2018-0001) u ITABM CO PAH (Ne 0381-2019-0001),
a TaKKe nporpammbl IIpesupuyma Axagemnn Hayk Pecy6mmkn Caxa (SIKyTisA) IO KOMIUIEKCHOMY M3Y-
YEHMIO ee TePPUTOPUN.

© Cankr-IleTepOyprckuit rocyapCTBeHHbI YHUBepcuTeT, 2020

740 https://doi.org/10.21638/spbu07.2020.408


https://doi.org/10.21638/spbu07.2020.408

Ha, CBA3aHHasA C 00CTaHOBKOII TpaHcnpeccuu pu compxennn Eppasniickoit n CeBepoame-
PUKAHCKOIT TUTOCHEPHBIX IIUT.

Kniouesvie cnosa: celicMMYHOCTD, (POKa/IbHbIE MEXaHU3MbI 3eM/IeTPICEHNII, aKTUBHbIE pas-
JIOMBI, [Ta/Ie0CENICMOAMCTIOKALNM, TUTOCEPHBIe IUTHL HAa CEBEPO-BOCTOKE A3NIM, SKCTPY-
31151 TEKTOHMYECKUX OTOKOB.

1. BBemenue

Kommnnekcusle reonoro-reodusnyeckue uccinenopanns B XX — Hadane XXI B. BbI-
ABUIM Ha TEPPUTOPUM CeBEPO-BOCTOKA A3UM IPOTHKEHHBIN ApPKTUKO-A3UMATCKMI
cericMuyueckuit mosic (AACII) (Mwmaes u np., 2000; Vimaesa u fp., 2011; Mackey et al,,
2007; Fujita et al., 2009), reognHaMmuIecKue IPOLECCH B KOTOPOM Ha €T0 KOHTVHEHTA/Ib-
HOM OTpe3Ke (CeiicMOTeKTOHMYecKass 30Ha UepcKoro) ykasplBalOT Ha 3HAYMTE/IbHbIE
fedopManMoOHHbIe IPe0Opa3oBaHNsI 3eMHON KOPBI B 30HE B3aMMOJEVICTBUSA KPYIIHBIX
mmrocdepubix wnt (CeBepoaMepukaHckoli, EBpasmiickoit n Oxoromopckoit) (puc. 1).
B AACII B celicMOTEKTOHIYECKOM II/IaHe BBIfIeNIAeTCSA HECKOIbKO KPYITHBIX PerMoHaIb-
HBIX CTPYKTYP, NPeCTAaB/IeHHbIX 3eMyieTpsceHnsAMY JlanTeBoMOpPCKoit, XapaynaxcKoii,
Apprya-Tapbiackoit, Ynaxanckoit, KetananHo- Yinb6eiickoit U pyrux LIOBHBIX 30H, pas-
IPaHMYMBAIOIIMX HasBaHHbIe MUTOChepHBbIe IIUTHI (PUC. 1), U PSR MEHBIINX JIOKajIb-
HBIX 30H, Pa3fesoIIX INTHl Ha TeKTOHUYecKe 6moku (tepperinst) ([Tapdenos u ap.,
2001). Pa3Butue B UX Ipefienax CUCTEM CEIICMOTeHePUPYIOLINX PAa3/IOMOB, KOTOPbIe Map-
KUPYIOT 9TV 30HBI B3aMMOJIeVICTBISI, 00YC/IOB/ICHO OIpefie/IeHHBIM TUIIOM HaIlpsKEHHO-
IO COCTOsIHMUSA 3eMHOI Kopsl (VIMaes u ap., 2000; 2009; Kospmun u np., 2001). CBopHBIi
aHa/IM3 IPOSABIEHNII CEICMUYHOCTY B PEIMOHE 110 JAHHBIM MUPOBOI CETU MHCTPYMEH-
tanpHbIX HaOmoneHumit IRIS, a Taxxe cBegenuii, npuHanaexaumx ¢punnanam Penepans-
HOTO MCCTIefIOBATe/IbCKOro LieHTpa Exunoit reogusmyaeckoit cmyx6sr PAH (O ETC
PAH), Bo B3aIMOCBSI31 C aKTMBHOJI TEKTOHMKOJI COCTABIIsIET OFHY 13 3aja4 HaCTOSIIIETO
uccnenosanus. Kpome Toro, Ha 0CHOBe KOMIUIEKCa celicMOTeKToHm4eckux (Vmaes u gp.,
2000; VimaeBa u fp., 2017) u reonoro-ctpykTypubix (ITapdenos u gp., 2001) maHHBIX
Ha [IpyMepe [IeTa/IbHOM XapaKTepUCTUKU YiaxaH-Yucrarickoro semnerpscenud 2013 .
paccMaTpuBaeTcs JUHAMUKA CeICMOTEHHBIX Pas3pblBOB B I0r0-BOCTOYHON uyactu C3Y
U CTPYKTYPHO-AMHAMI4ecKas MOJie/Ib JI/Isl OfTHOTO M3 I'eHepajIbHBIX Pa3/lOMOB YIaxaH
B KOHTUHeHTanbHo yactu AACIL

2. MeTtoguka ucciemoBaHuii M GaKTUIECKNIT MaTepuan

TeomnuaMmyeckas o6cTaHOBKA IeHTpanbHOM 4yacTu C3Y maydamach Ha OCHOBe
KOMIIIEKCA T'€0/I0r0-Te0(pM3NIeCcKMX NAHHBIX C IIe/IbI0 BBISB/ICHVS COBPEMEHHON TeK-
TOHWYECKOJl aKTMBHOCTU BO B3aMMOCBSI3M C MECTHON CENICMUYHOCTBIO. [Is1 aHanm3a
CTPYKTYPBI SINILIEHTPAIbHBIX TT0JIENl 3eMJIeTPSCEHNTT ObIIN ITOCTPOEHBI pa3HOMACILITAO-
Hble KapThl SIMIeHTPOB. [Ipy 9TOM MCII0/B30BAICH KaTa/moru U 6a3bl JaHHBIX 110 Ha-
OmofennaM ceiicMoctanuuit SIkyrckoro u apyrux ¢ummanos OV ETC PAH (Gsras.
ru, 2020). Cerp umppoBbIX cTaHIMII Oblma ob6opymoBaHa amepukanckoi (IRIS-STS-1,
PAR-4CHKS-2000) n poccmiickoit (SDAS-CM3-OC, baiikan CM3-KB) anmapatypoii,
4TO IIO3BOJIAIO PETMCTPUPOBATh Ha KOHTMHeHTanbHOI yacTn AACII Bce ceiicMmueckue
cobprtust ¢ Ms>3. IIpu onpepeneHuy mapaMeTpoB SMUIEHTPOB 3eMJIeTPCEHUI Mpu-
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Puc. 1. CxeMa 3IUIIEHTPOB 3eMJIETPACEHMIT KOHTMHEHTA/TBHON YacTy ApPKTUKO-A3JMAaTCKOTO Ceil-
CMIYECKOTO Mosca (pajioH MCCIeOBaHNII TOMEeUYeH IPAMOYTO/IbBHUKOM BO BCTaBKe):

1 — 30Ha IMHAMMYECKOTO BJIMAHNSA AKTUBHbIX Pa3/ioMOB; 2 — SNUIEHTP Y1axaH-UmcTaiickoro semaeTps-
cerns 20.01.2013 (Ms=5.7); 3 — 9IMIeHTPbI 3eM/IETPACEHNUIT COOTBETCTBYIOLIE/ T MaTHUTYABL.
Cxema cocraBieHa 1o Matepuanam SIkyrckoro pumnana ®VIL ET'C PAH, EI'C PAH, ISC, NEIC

BJIEKAJIUCD CIIelia/IbHble KOMIIbIOTePHbIe IPOTPaMMBI, B UX 4ucie nporpamma HYP2DT
(Michigan University, USA); WSG (Poccust) u pp. (Fujita et al., 2009; Kpacunos u np.,
2006). Basbl JaHHBIX TAK>KE [TOMOIHAINCH CBEIEHNAMMN U3 MEX/IYHapOJHbBIX 6107171€ TEHEIT
ISC, NEIC (www.isc.ac.uk, 2020) u xaramoros semnerpsiceanii @V ETC PAH. Hanps-
JKEHHO€ COCTOSIHIE 3eMHOIT KOPBI OIPEESIIOCh C TOMOIIIBIO CTePeOrpaMM OKaTbHBIX
MEXaHM3MOB 3eM/IETPSICEHNII [I0 MaTepyasaM MePBbIX BCTYIIEHUI 0ObeMHBIX CeICMIU-
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4eCKMX BOJIH, @ TAK)Ke Ha OCHOBE 3aVIMCTBOBAHHBIX 13 IPYIMX MICTOYHMKOB ITapaMeTPOB
MexaHuaMoB odarob (Global Centroid Moment Tensor (CMT) Catalog Search (www.
globalcmt.org, 2020)). [Tpu conocTaBieHny Ha pasHbIX (paszax eaMHOro HukKia gedopma-
IIMi1 B Me3030€, Me3030e-KalfH030€e ObIIV peKOHCTPYMPOBAHBI TEKTOHITIECKIIe HAaIpsIKe-
HIS 110 Te€0/IOTO-CTPYKTYPHBIM HAOMIONEHNAM (9/1eMEeHTBI 3a/IeTaHVsl TPELIMHOBATOCTH,
C/IOUCTOCTYU ¥ OpMeHTAIuu Itockocteit cmectureneit (Hukomnaes, 1992; Vimaes u mp.,
1990; 2000), a B coBpeMeHHOe BpeMs — IIO IIapaMeTpaM MEeXaHM3Ma OYaroB CUIbHBIX
semnetpsicennit (Kospmus, 1984; Fujita et al., 2009).

3. CeiicMOTeKTOHMYECKIe 0COOEHHOCTH TEPPUTOPUN MCCIIEOBAHMIA

Cesepo-BocTok Poccun, B TOM unciie ceBepHbIe I CeBEpPO-BOCTOUHbIE palioHbI fKy-
TUU, SIBJIAETCS 30HOI ITOBBIIIEHHON CEJICMUYECKO OIIaCHOCTY, B KOTOPOJI HEOJHOKPATHO
IIPOVICXOZVIIY CYJIBHBIE U KaTacTpoydecKye 3eMIeTPACEHNS C MHTEHCHBHOCTBIO B SIIN-
1eHTpe 1o 6-10 6asoB mo uikane MSK-64 (MenBenes u ap., 1965). 3mech M3BeCTHBI AT
Bynynckux cobprruit 1927-1928 rr. ¢ Maraurygnoit Ms=>5.6-6.8 B CeBepHoM BepxosiHbe,
VpruyaHckoe 3emyeTpsicenne 1962 r. ¢ Ms=5.8 B6musu xp. IlomoycHoro, AppraaHckumit
Tom4oK 1951 . ¢ Ms=6.4 B BepxHea/blYaHCKOI1 BHajiyiHe, APTBIKCKOE 3eM/IeTpsICeHIe
1971 r. ¢ Ms=6.6 B BepxHeHepckoil BIIafiyiHe, KpyIHeillne IOA3eMHble TOTIKU (AHApeli-
Taccxwmit, Vimua-Taccknit n Ynaxan-Yucraiicknit) Hadama Halllero CToneTA B xpebTax Yep-
ckoro 1 MomckoM B 2008-2013 rT. ¢ Ms=5.7-6.9 u fp. 3a 60-1eTHMIT IepMoJ, MHCTPYMEH-
TaJIbHBIX HAOMTIONEHNIT HA BCEN 9TOI TeppuTOpun 3abUKCUPOBAHO OKOIO 40 ThIC. OMM3KMX
semyerpsicennit (KospMmun 1 ap., 2001). CTpyKTypa UX SIUIEHTPAIbHBIX II0JIell KpaliHe
HEOJHOPOJIHA: Ha OfIHMX YYacTKaX MMeeT MeCTO CKOIUIEHME SMMIEHTPOB, Ha IPYTUX OHU
OTCYTCTBYIOT, XOT# B II€/IOM COCTABJIAIOT €AMHYIO JYTO0OPasHYIO IOJI0CY, IPOCTHUPAOILY-
10cs1 oT Mopst JIanteBbIx K OxoTckoMy Mopio (puc. 1).

Hanb6ornpuiass KOHIEHTpaLusA MOA3eMHBIX TOTYKOB HAOTIOAETCSA B CEICMOTEKTO-
HMYECKOI1 30He YepcKoro, BKIOYAKOLIEH pAJ TeKTOHMYECKMX WBOB. K caMbIM aKTHB-
HBIM OTHOCSTCA 30HBI Xapaynaxa B CeBepHoM BepxosHbe, Vmnmn-Tacckas (Momckmit
Xp.) M CABMIOBas cycreMa YinaxaH (Xp. Hepckoro) ¢ BBICOKMM yPOBHEM CEMICMUYECKOI
OIIACHOCTH, IZie yXe ObUIM KaTacTpouuecKue coObITUA C MHTEHCUBHOCTBIO 8-9 1 60-
nee 6annoB. VIMEHHO OHU SIBJISIFOTCS TJIABHBIMU MHIMKATOPAMU BBICOKOIT CEMICMIYECKOI
¥ TEKTOHMYECKOI aKTVBHOCTY KPYIIHBIX ITTyOMHHBIX pasnoMoB C3Y. ITogBIDKHOCTD Ta-
KJX CUCTeM B KallHO30€ YCTaHaB/IMBAJIACh 110 «00JIaKy» SIMULIEHTPOB U HATMYLIO I1ajIe0-
U COBPEMEHHBIX [IUCIOKAIMIA, COPOBOXKAAIOIUX MX 30HbI BIUSAHUA. [I/151 BbIABIEHUA
PasJIOMHBIX 30H TaK>Ke JCIIONIb30BAINCh MOPQPOTEKTOHNYECKME OCOOEHHOCTU COBpe-
MeHHOrO penbeda (VmaeB u np., 1990), kak, HalpuMep, BBIPA)KEHHOCTb Ha a9podoTo
U KOCMOCHMMKAX, IIPUCIIOCOOIEHe K TPaccaM pasloMOB MM CMeIlleH)e VMU TUIpOoce-
TII, TpaHCHOPMALVIS OTAENbHBIX POpM penbeda (McKaXKeHNe, UCKPUBJIEHNE MU 06pa3o-
BaHJe KY/IVIC ¥ [Ip.), @ TAKXKe 3aBUCYMOCTDb OT OpPMEHTAIVY TeKTOHWYECKIX HAIIpsKEHNIA,
JEVICTBYIOIMX B 3eMHON Kope. B urore /i1 BbIABNEHNA CEMICMOTEKTOHMYECKNX CBA3EN
MEXJIy CeJICMIYHOCTBIO M «’KUBOJ» TeKTOHVKOJ Obl/Ia IIOCTPOEHA CXeMa Pa3/ioMOB KOH-
TYHEHTA/IbHOI YacTy APKTUKO-A3MaTCKOTO CelicMIYecKoro mnosca (puc. 2). [l oeHkn
HAIPsDKEHHOTO COCTOSIHM 3€MHOJN KOpBI Ha CXeMe NpUBeNeHa KMHEeMaTUKa IBVOKEHU
o pasnomaM (Vmaes u zip., 1990; 2000). ITa cxema JOMONHEHA TAK)Ke CTepeorpaMMaMi
(oKaIbHBIX MEXaHNM3MOB OTMEUECHHBIX 3eCh CUJIbHBIX 3eM/IeTpsICeHMIl. Boieneno ceMb

Becmuux CIT6I'Y. Hayxu o 3emne. 2020. T. 65. Bown. 4 743



120° 125° 130° 135° 140°

145° 150°

160°

165° 75° 170°

75°

a2

69°

66°

63°

60°

5%

LY MOPE \
o+KoTebHbI
. NTIANTEBbIX o-8a AHKY
Q AN Q
R \ BOCTOYHO-CUBEUPCKOE
X ) e o
S = 6. \MOPE
~
# X W A AN
\ ~
NG99, (I e SO
< (=) o
Y W7 EHA2 NN AR
! RN Y.
/N 17' : © ==\ > ~ N
e g "o"'D)Q s - =~
|
’I I £ _ KO/bIMO-OMOIOHCKMI
L | l, 1 3 * : S CEBEROAMEPUKAHCKAS
\ | 5 | \ IMTA
\ = Y 20.01.2013 \
Z ) — \ Qo
\\ \\ % = 2 Ms=5.7 | \ §0
O 4 \ \ AS
\\\ | o \
S <7\ \ N N\
S W \ \
et NN AN p
< I | N \ //
EBPA3SUMNCKASA b . oS, Z
. N s’
nAuTA { N
f’ // \\ oy 7
pndo® &
// o
’
Vs
/ OXOTCKOE|MOPE
100 0 100 Kkm // ==
7 n-8 KamyaTka
Z

135° 140°

145°

150° 155°

o s e f == 3 O o * -

Puc. 2. Cxema pa3noMOB KOHTVHEHTATbHON 9acTy APKTUKO-A3MaTCKOTO CeiiCMIIeCKOTo Mmosca

(Tyces, 1979; Vimaes u np., 2000; Imaeva et al., 2016) ¢ u3MeHEHUAMM 1 JOTIOTTHEHUAMM:
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1 — moBHbIe 30HBI (MX HyMepaluA B Kpy>kKKax: 1 — BepxosaHnckas, 2 — IlonoycHeHckas, 3 — Anbl-
ya-TapbiHcKas, 4 — cABUTOBas CUCTeMa PasnoMoB YiaxaH, 5 — Vnmuub-Tacckas, 6 — HOxxHo-AHolicKas,
7 — Yenommxa-SIMckas); 2-5 — KMHeMaTIKa aKTUBHBIX pasnoMoB (2 — caBUrM; 3 — HaIBUTU U B3OPOCHI;
4 — cbpocel; 5 — mpepnonaraemMblie pasioMbl); 6 — QoKambHbIe MEXaHU3MBI 3eMIETPACEHNI (HIDKHAA
nonycdepa), BBIXO[BI OCell INIABHBIX HAIPSDKEHNIT CKaTusA (YepHble TOYKN) M pacTsKeHMA (6e/Ible TOUKM);
7 — BynkaH bamaran-Tac
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KPYIIHBIX LIOBHBIX 30H NPOTAXXEHHOCTBIO o 100-500 KM, I7ie K CaMbIM CEJICMOT€HHBIM
OTHECEeHBI CIBUTOBas cucTeMa YimaxaH (puc. 2, Ne 4) u Vinun-Tacckas (puc. 2, Ne 5). Jlerko
3aMeTUTD, YTO B YKa3aHHBIX LIOBHBIX 30HAX (PUKCHUPYeTCs HaMOObIIAs IVIOTHOCTD SIIM-
LIEHTPOB 3eM/IeTpsICeHMIt, u3 HuX o 80 % Hambosnee cunbHble (cBbinie 20).

HamnpspkeHHOe COCTOsTHUME 3eMHOI KOPbI OMpeesIoch Mo mapamerpaM (okaib-
HBIX MEXaHM3MOB 3eMJ/IETPSICEHNI, BOSHUKIINX BO GPOHTANTBHON 30HE B3aMMOJIEIICTBIS
Koneimo-Omononckoro 610ka CeBepoaMepUKaHCKON IUIUTHL ¢ EBpasmitckoit mamnToit
(puc. 1 n 2). Ins ceitmorekToHmnyeckoi 30Hb1 Yepckoro (C3Y) xapakrepHO, 4TO Bce
HOfi3eMHBIe TOTTYKY IPOUCXOAAT B 0OCTAaHOBKE YCTOMYMBOIO CEBEPO-BOCTOYHOTO CXKa-
s, Hampspkenus: cxatus B QoKyce 3eMIeTpsCeHMIT 6IM3TOPU3OHTANbHBL (YIJIBL ITa-
meHus1 3-44°), a pacTsDKEHNsT KaK TOPU30HTA/IbHBL, TaK 1 OMM3BEPTUKAIbHBL K 3€MHOIT
noBepxHocty (yrnbl mageHus 2-85°). HaspaHHas opueHTanys ocell HalpspKeHu it B oda-
rax semjaeTpsceHuI npeobmagaet Ha BceM npoTsmKernn C3Y, a MOABIDKKY B MX oYarax
COOTBETCTBYIOT CABMIaM, B3bpocaM u HansuraMm. CodyetaHye CABUTOB M COPOCOB 371eCh
MIUHUMAJbHO, KaK ¥ PEIMKTbl KallHO30/ICKOro ByiaKaHa bamaran-Tac u He BIMAIOT Ha
001 Y10 KapTUHY paclipefie/ieHNsl TeKTOHUYeCKUX HallpspKeHuit. I1py aToM KuHeMarnka
IBVDKEHMII B 30HAX Pa3/IOMOB I10 Te0/IOr0-CTPYKTYpPHBIM cBefieHusaM (Iyces, 1979; Vimaes
U 1p., 2000) MZeHTHYHA HOABIKKAM B O4arax 3eMJIETPSICEHUII IO CeliCMOIOTMYeCKIM
maHHBIM. TakuM 006pa3oM, CeilcCMOTEKTOHMYECKIE MPOIleCChl B 30HE B3aMMOMECTBIUS
EBpasuiickoit u CeBepoaMepUKaHCKOI IIJIUT Ha CEBEPO-BOCTOKE A31M IMPOTEKAIOT B yC-
JIOBUSIX TOPU3OHTA/IBHOTO CXKATMSA IO CUCTeMe TeHEepajbHBbIX CABUTOB, COMPSKEHHBIX
C KpaeBbIMU HaJIBUTaMy U B3OPOCaMIL.

4. Ymaxan-Yucraiickoe semnerpsicenne 20.01.2013

3a nmocmegHmit 20-71eTHUI epyof, MHCTPYMEHTAIbHbIX HAOMIONEeHNI 3a ceicMuUY-
HOCTBIO B CEBEPO-BOCTOYHOI SIKyTHUM IIPOM30IIIa 3aMeHa: BMECTO CTapbIX aHa/IOTOBBIX
3amceit 3eMeTpsiceHuit Ha GpoToOymary BIepBble MOsIBMIACh LnpPOBast CUCTEMa pe-
TMOHAIbHBIX CEICMOCTaHIUII C perucTpalyeil Ha KoMnbpoTep. C IOMOIIbIO ITUX CETell,
npuHagexamux Jkyrckomy n Maraganckomy ¢unmanam @I EI'C PAH, 6b10 3a-
bukcrpoBaHo HeMHOTUM 60sTee 25 ThIC. MECTHBIX CelicMIIecKnx coOobrTuit. OHM, a TaKXKe
SMULEHTP UcCTefyeMoro Ynaxan-Yucrarickoro semnerpsicenus 2013 ., IpocTpaHCTBEH-
HO TATOTEIOT K CeliCMOTEKTOHMYECKOII 30He YepcKoro B mpefieaX KOHTMHEHTa/IbHO Ya-
ctu AACII, BoITsAHYTOI OT Iy6bI Byop-Xas mops JlanTeBsix 0 OXOTCKOTO MOOEPEXbI.
Ero Mecronono)xenne nokasano Ha puc. 1 n 2. ITo gannbiv ISC (International Seismolog-
ical Center), Ha3BaHHOe 3eMIeTpsICEHME OBIIO 3APETUCTPUPOBAHO Ha 640 celicMUIeCKnx
cTaHIMAX MMpa. CBelleHNsA O ero IMmapaMeTpax, MOJTy4eHHBIX Pa3HBIMM CeiiCMOIOTnye-
CKVIMU areHTCTBaMU, IPeACTaB/IeHbI B Ta0I. 1.

Kak BupHO u3 Tabn. 1, KOOpAMHATHI SNMIEHTpa YIaxaH-UMCcTaiickoro 3eMieTpsi-
CeHNs, OIpeJie/IeHHbIe PAa3HBIMM CEIICMOIOTMYeCKIMI IIeHTpaMIl, COBIIAJAI0T, YTO CBU-
[eTe/IbCTBYET O HaJe)KHOCTY MOTYy4eHHOTO pe3y/nbTaTa. [/myOuHa runonentpa h=15 km
(tabmn. 1) no manHbIM fKyTcKoro ¢pummana VI EI'C PAH npakTuyecku 6/13Ka K OLeH-
KaM /1 OCTaJIbHBIX MUPOBBIX LIeHTPOB. I109TOMY O4Yar 3eMIeTpsCEHUs PacIOIaraeTcs
B CpefiHell 4acTy 3eMHOJ KOPBI, MMeIollell 3iech MOIHOCTb 35 kM (Mackey et al., 1998).
MaxcuManbHasg MarauTyga Ms, onpefeneHHas 0 BepTUKa/lIbHOM KOMIIOHEHTe MOBepX-
HOCTHBIX BOJIH Ha 92 ceilcMUYecKNX CTaHIMAX, cocTasngeT 6.1 (arearcrso BJI, Tadm. 1).
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Tabnuya 1. OcHOBHBIe TapaMeTpsbl YnaxaH-Uncraiickoro semnerpsicenns 20 ssuBaps 2013 r. c KP=14.4
(Ms=5.7) mo gaunsiM SIkyTckoro ¢punnana ®VII] ETC PAH B conocTaBieHU C ONpeeNieHIAMMI
Apyrux areHTcTB (Www.isc.ac.uk, 2020)

Tunonentp Maruuryna (M)
to, 9ac./ o M
ATeHTCTBO 8t°, ¢ aHepI‘eTI/I‘{eCKI/H/I KJ1acc
MMH./CEK.
¢ N [6¢°| X% E | SA° |h, xm | 6h, km (Kp)
AP OUL],
ETCPAH  |10/48/47.3| 0.2 | 64.89 |0.01 |146.56| 0.03 | 15 10 Kp=14.4
MOS 10/48/45.7| 0.9 | 64.83 |0.08 |146.54| 0.04 | 12 MS=5.5/92, mb=5.7/161
ISC 10.5
10/48/47.3| 0.4 | 64.81 |0.03|146.55| 0.03 | /| 24 | Ms=5.5/569, mb=5.7/640
D = =
c 10/48/45.5| 0.3 | 64.80 [0.09 |146.61| 0.08 | 0.0 ML =5.1/3, MS=>5.2/39,
mb=>5.0/42
NEIC MS=5.5/295, Mw=5.5,
10/48/47.5| 0.1 | 64.84 |0.03 [146.50| 0.02 | 12 mb=57/298
BJT 10/48/45.0 64.73 146.60 10 Ms=6.1/92, mb=5.3/63
GCMT 10/48/49.5| 0.1 | 64.81 |0.15|146.64| 0.10 | 22.7 | 0.5 Mw=5.6/141

ITpumeuanue: Arenrcrsa: IO OUII EI'C PAH — SxyTtckuit pumman OeepanlbHOTO NCCIEOBATEND-
ckoro neHTpa EnnHoit reodusnueckoit cnyx6sr PAH; MOS — Mockosckoe areHtctBo; ISC — Mexay-
HapORHBI ceitcmMonormdeckuit meHTp; IDC — kopmnopanusa MexayHapopHbix faHHbX; NEIC — Hammo-
HaJIbHBII MHPOPMAILMOHHBII LeHTp 3emeTpsicenuit; BJI — Kurtaiickuii ceTeBoil LIeHTp 3eMIeTPsACEHMIL;
GCMT — TnobanpHbI [[eHTP MOMEHTA L[EHTPON/A.

to — BpeMsI BO3HUKHOBEHM COOBITISA; @ ¥ A — LIMPOTA ¥ JO/ITOTA SMUIEHTPa; h — IIy6uHa ovara;
oLMOKY B X OIIpefie/IeHN COOTBETCTBEHHO: 8t°, 8¢°, ON° u Sh.

*h=11 ompepeneHa 1o ryoMHHON pP-ase ceitlcMIUYecKMX BOJH.

B rpade maruurypa: uncinrenp 0603HavyaeT 3HaYEHUE BEIMYMHBI M, 3HaMeHaTe/lb — KOINYeCTBO
CTaHIINIA, yYaCTBOBABIUMX B €€ ONIpefe/IeHNA.

JIpyrue pacueThl 3TOiI ke MaTHUTY/bI COOTBETCTBYIOT Ms=5.5 (HabmofeHns 569 cran-
uuii, arenTctBo I1SC). Benmmunua MOMeHTHOM MarHUTynbpl Mw =5.6 Obl1a monmydeHa 1o
naHHbIM 141 crannum (arentctBo GCMT). Vcnonb3ys ypaBHeHMe MaKpOCEICMUYECKO-
ro nonda (Kospmun, 1984)

L=15M-32lgh+2.7,

paccumTaeM MHTeHCYBHOCTD COTPACEHNI B 3NNUIeHTpe Iy /I YKa3aHHBIX TPeX MarHUTY,
u rny6uHe ovara h=11 xum (ta6m. 1, arenrcrso ISC), HalijeHHOI IO ITy6MHHOI pP-dase
CelicCMIYecKNX BOJH. B uTore momy4aem Tpu BeTMIMHBI MHTEHCUBHOCTH JAHHOTO TOTIKA
B 3MMIIEHTPanbHOI 30He: [i=8.5, 7.8, 7.6 6amma unn B cpegHeM 8 6annos (mkama MSK-
64) (MenBenes u np., 1965).

CoracHO ompocaM MeCTHOTO Hace/leHUs, 3eMJIeTpsICeHle OLIYIAIoCh B TpeX ce-
Bepo-BOCTOYHBIX paitoHax Pecnybmmku Caxa (Skytums) (OiimsxorckoM, MomckoM
un BepxHeKombIMCKOM), a TakXe Ha fore MaragaHcKoil 00TacTy Ha IUIOMIAAM OYTH
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B 300 TbIC. KM?. ET0 BO3[I€ICTBIS II09YBCTBOBA/IV XKUTE/MN 12 HAaCE/IEHHBIX IIYHKTOB. DTN
CBeJIeHVIA TIPUBEEHbI B TAO. 2.

Tabnuya 2. MakpoceiicMudeckue cBefeHus o YnaxaH-Yucraitckom semnerpsicennu 20 suBaps 2013 1.
B 10 yac. 48 MuH. ¢ Kp=14.4, Ms=5.7 (ClIIICOK Hace/IeHHbIX ITYHKTOB, I'le OHO OLIYLIAI0Ch)

Ne HasBaHue nmyHkTa A, KM 1, 6ann 9N A% E
1 Cacrip 52 6-7 65.16 147.08
2 ApTBIK 95 6 64.18 145.13
3 Yerp-Hepa 160 6 64.57 143.23
4 Henpbkan 183 5 64.18 143.05
5 YronbHoe 183 5 65.74 149.72
6 3bIpsAHKa 228 4 65.74 150.86
7 Cycyman 228 4 62.78 148.17
8 Tomrop 232 4 63.29 143.18
9 Xony 250 4 66.47 143.22
10 | Ceitmuan 380 3 62.93 152.38
11 |Tamas 500 2-3 61.13 152.40
12 |Maragan 610 2 59.57 150.78
13 |KybGepraus 343 He OIIYILAI0Ch 67.77 144.48
14 | bemnas Iopa 415 He OLIYIIa/I0Ch 68.53 145.19

IIpumeuanue: A — 3MULIEHTPATbHOE PACCTOAHME, KM; I — MHTEHCHBHOCTb COTpsICeHMII B 6ajrmax
(MenBernes u fip., 1965) B fTaHHOM HacCeJIeHHOM IIYHKTE; @ M A — KOOPAMHATHI IIYHKTA.

OnuueHTp Ynaxan-UmcTailckoro 3emjeTpsiceHMsI TOKaau30BaH BOMNM3U PacIiono-
eHns naneoceiicmopuciokauny «Epron-Tac-Tax» (npu. 5.12), BO3HUKIIE TPUMEPHO
0.5-1.5 TbIC. €T Ha3a[ Mocye JpeBHero 3emyerpsicenns ¢ M >7.5 (Baxxenus, 1992; Mma-
eB ¥ [ip., 2000). Crempl 9TOr0 COOBITHUSA O CUX IO BUJHBI HA MECTHOCTH U 3aKapTUPOBaA-
HBI B BUJIe OOIIMPHOTO POsI CEICMOTPABUTAIIVIOHHBIX 0OBAJIOB 1 OITOJI3HEN Ha TUIOIIAMIN
B HECKOJIBKO JECATKOB KB. KM. VI3 HIX 0COOEHHO BIleyaT/isieT 0OBa/bHAA IIOTMHA BbI-
coToli 1o 50 M, KOTOpast IepeKpblIa JOMVMHY OJHOMMEHHOTO py4bs (IIpaBoOro IpUTOKA
p. Tupextsx, 6acceitn p. Mombl), TIOCIe 4er0 0O6Pa3oBaIOCh 03epo, KOTOPOe MO3Hee
ObIIO CITylIeHO U3-3a ImpopbiBa IIOTHHEL (Iyces, 1979; Baxkennn, 1992; Vimaes u pp.,
2000). ®oTO JAHHOI CEIICMOT€HHOII IIOTUHBI IpUBeieHo B ipuit. 5.1! (a) u (6), a paspes
Jepes Hee 1okasaH B put. 5.1 (B) (Baxenns, 1992). YIOMsHYThIiT 06Bas1 XOPOIIO COXpa-
HIJICA M OTYET/IMBO BUJIEH B IIOMCKOBOII cucteMe Google. [TpumedaTenpHo, 4TO paccma-

! 3mecp u manee npumoxkeHust 5.1-5.3 MOKHO HAiITH 110 9/IEKTPOHHOMY afipecy: https://escjournal.
spbu.ru/article/view/4143/6787. [Ipuno>xeH1s JaHbl B aBTOPCKOI PeIaKILIUIL.
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Puc. 3. Cxema usocerict Ynaxan-Uncrarickoro semerpscerns 20.01.2013 (Ms=5.7):

1 — SNUIEHTP IIABHOTO TOTYKA 110 UHCTPYMEHTA/TIbHBIM JAHHBIM; 2 — MHTEHCUBHOCTb COTpSICE-
Huit B 6ajurax mo mkaze MSK-64 (cooTBeTcTBeHHO 7, 6, 5, 4, 3, 2) (Mensenes u ap., 1965); 3 — nuuun
6a/UTbHOCTY (M30CETICTBI); YTOJIIeHHAs IMHISI — TPAcca pasioMa YraxaH
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TPUBaeMbIll HAMU TOMTYIOK BBISIB/IEH PSAOM C 9TUM JPEBHUM 00OBA/IOM U MTOATBEPXKAAET
IONTOBPEMEHHYI0 MOOVIBHOCTD pasjioMa YIaXaH.

OrtzenbHble IPU3HAKM TAKOIl aKTUBM3ALMY HAO/TIOMA/IVICh U B HAIIeM C/Iy4ae B 3IIN-
LIeHTPaIbHOII 30He YnaxaH-Uncraiickoro cooprtus. OcoO0eHHO SPKO OHYU IPOSBUINCH Ha
y4acTKe, PacIIONIOXeHHOM BJIO/Ib Teppachl pyubs [KornkadaH (7eBblil IpUTOK p. Tupex-
T5X, 6acceitH p. MoMblI), IO KOTOPOIt ObUI IIPOIO’KEH BPEeMEHHBIN aBTO3MMHUK MEXJY
nocenkaMu CacbIp 1 YcTb-Hepa B 14 KM K ceBepo-3amnafly oT anuieHTpa. Kak otMeTnmn
BoguTenyu Qyp, mpoesxasiuye 3xech 1o HoBoro roga, gopora Opla B XOpoILIeM COCTO-
saany. OTIpaBMBIINCH B OOpATHBINM MyTh MOC/Ie 3eM/IeTPSCEHNs, IPYIIa aBTOMAIINH
[I0IIajTa B HECKOJIBKO ITIYOOKMX KaHaB M PBITBMH IIyOMHOI 10 1 M, 06pa3soBaBIINXCs
IoIiepek IMOJIOTHa TOPOTHU TaM, Ifie ee mepecekasn pasaoM. OHU NMOABUINCDH TTOCTIE 3€M-
NeTpsiceHyst M OBUIN 3aIIONTHEHBI CHETOM C BOZOIL, IIPY 9TOM Bofja ObUIa BBIIaB/IeHa IIPK
cMeleHny rpyHTa. Ha ocHOBe oIpoca MeCTHOTO Hace/IeHN 110 TeleOHY, S7IeKTPOHHOI
[I0YTe VI MHTEPHET-COOOIIEHNIT U CBelleHNMIT 13 ra3eT ObIa COCTaB/IeHa KapTa M30CeiCT
(puc. 3).

B 6mmwxaiimem k snuneHTpy cene Cacolp (52 kM k NE ot snunenTpa), rie Bce 1o-
CTPOJIKY OIHOSTAXKHbIE U IepeBsHHbBIe, HA0OTI0fja/IICh BO3MYLIeHMs B 67 6a/1oB. B mo-
MEHT 3eMIeTPsICEHN I XKUTEI IOYyBCTBOBAIM MOLIHbIN yaap ¢ rpoxoToM. Kasanocs, 4to
«bynbmosep pymut gomar. OT cTpaxa MHOTHe B IaHUKe BbIOeraau Ha Mopo3. BHyTpu fjo-
MOB BCe IBUTA/IOCH ¥ COAPOTanoch: Meberb, ITOCYAa, IKagbl, OTKPBIBAINCD ABEPY, Maja-
JIM IpeAMeTbI Ha IO/ ¥ Ap. Y OJHOTO SKMUTe/A yIIas ¢ TyMOouKu TeneBusop. Ot Bubpanumn
B OT/IE/IbHBIX JJOMaX TPECHY/IN CTeK/Ia B OKHAX U MOABWINCDH TpeIIMHbI B nedax. [lomo-
YKUTETbHBIM (PaKTOPOM JJISI )KUTEJIel Cerla, TAie JOMa MIOCTPOEHBI Ha C/1abbIX 6OTOTUCTBIX
TPYHTax B JONAMHE p. MOMBI, ABUIOCh BO3HUKHOBEHME IIOJ3€MHOTO TOMYKA B 3MMHUI
HepMOT, TaK KaK JIeTOM MaKpo3((deKTbl Ipy OTTaliKe TPYHTOB MOIIN OBITD 110 KpaiiHeil
Mepe Ha OfiH OaJII BBIIIIE.

[IlecTn6anIbHBIE COTPSACEHNS OTMEYeHBI B HocenKax Ycrb-Hepam ApToik (90-160 km
kK SW ot smnnenrpa). Habmogancs ncnyr 6onpuimHcTBa HaceneHnss. OCOOEHHO CUIBHO
«TpsICKa» B COIPOBOXK/EHNUM TITYXOTO I'y/la Ha0/II0fjaIach B KAMEHHBIX 2—5-9Ta)KHBIX JO-
Mmax noc. Ycrp-Hepa. Ilpu nepBoM yaape Bce MOYYBCTBOBA/IN pe3Koe KonmebaHue CTeH
¥ pacKaunBaHMe 3ganuit. [Ipu apoxxaHuy HTOMOB OBUI C/IBIIIEH 3BOH ITOCY/IbI ¥ OKOHHBIX
CTEeKOJI, OTKPBIBA/IVICH ¥ 3aKPBIBA/INCD ABEPY MIKaQOB, TepeMeranach Mebenb, CKpuIenn
OVBAHBI ¥ Kaya/lMChb BUCSYME MpeAMeThl. B CThIKAaX CTeH MOABUINCH MUKPOTPEIIVHBL
Ha6mrogancs ncnyr foOMaIlHuX XIBOTHBIX. B TO e BpeMsi B IepeBAHHBIX OJHOITa>KHBIX
ToMax IOCe/IKa OMIYIANINCh COTPsACEHN MeHbIlIell UHTeHCUBHOCTH.

C cuoit B 5 0anioB 3eMIeTpsiceHNe HAOMIONanoch XXUTeAMH gepeBeHb Henmbkan
1 YronbHoe Ha pacctosaun 180 kM ot snuientpa. Crabee (4 6amma) aTo cobOBITHE TTO-
YYBCTBOBA/IN XXUTENMN MOCENKoB TomTop, XoHY M 3bIpsAHKA Ha paccTosHuu ot 220 mo
250 kM. B MaragaHckoit 06/1acTyi O4eBU/IIbI B HaceleHHbIX MyHKTax CycymaH, CeliMuaH
u Tamas, orcTosmux ot snuieHTpa Ha 220-500 KM, OTMeYaay CeiicMUYecKye Bo3zeli-
ctBus B 2—4 6amna. [Janpire Bcex (610 kM k SE OT anuijeHTpa) TOMIOK 3aMETUIIN SKUTe-
nu . MarajjaHa Ha BEPXHUX 3TaXKaxX )KVJIBIX 3[aHMIT C CUJION 0 2 6aoB.

13 kapThl n3oceiicT (puc. 3), rae mokasaHa Tpacca YIaxaHa, ClIefyeT, 4TO 3aTyXaHIe
ceiicMyuecKux BoszeitcTBuii K NW 1o mpocTupaHuio pasmoMa mponcxoauio Oeictpee,
4eM B HanpasneHun SE. Ha aTo ykasbIBaloT gaHHbIe U3 Ta6L. 2, rie B I. Marazjane (610 km
k SE oT sanmueHTpa) Habmoganch coTpsiceHns B 2 6anna, B TO BpeMs Kak B Ioc. bara-
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raif Ha TakoM ke paccTossHuM K NW semseTpsceHMe He OIyIanoch BoBce. Bo3aMoXHO,
9TO CBSI3aHO C 9KPAHMPOBAHVEM CEIICMIYECKVX KOMeOaHI IoNepeYHbIMY JIOKaTbHBIMI
passioMaMi, pasBUTBIMY Ha CeBepO-3allaflHOM OKOHYaHNM YiaxaHa (puc. 2).

s Ynaxan-Yucraiickoro seMaeTpsACeHN MMEIOTCA TPU PelleHN s MeXaHM3Ma O4a-
ra 1o MeTOAy TeH30pa CeliCMIUYeCKOr0 MOMEHTa, IpuBefeHHoro B biometene ISC, BbI-
IIOJTHEHHBIE Pa3HBIMM areHTCTBaMI. VIX mapaMeTphl 11 CTepeorpaMMBbl ITPefCTaB/IeHbI CO-
OTBETCTBEHHO B Ta0/1. 3 U Ha puC. 4.

Tabnuya 3. IlapamMeTpbl MexaHM3Ma ovara YiaxaH-Umcraiickoro semnerpsacenns 20 auBapa 2013 r.
IO JAHHBIM MUPOBBIX CEIICMOTOTMYeCKUX areHTCTB (Www.isc.ac.uk, 2020)

Marautygsr | Ocy rIaBHBIX HAIPKEHNUIT Hopanpubie nmockocTn

Arenr-| to,uac./ | h,

/ T N P NP1 NP2
CTBO | MMH./CEK. | KM | pro | Ms | Mw

PL |AZM|PL |AZM|PL |[AZM|STK|DP |SLIP |STK|DP |SLIP
MOS |10/48/45.7| 12 | 5.5 231360 {67 | 180 [ O [ 90 | 43 | 74| 163|137 |74 | 17
NEIC |10/48/47.5| 12 55| 35 |356| 54 (166 5 |263| 33 | 62 157|135 | 70 | 30| 33
GCMT |10/48/49.5 (22.7 5635|356 | 52| 149 [ 13| 257 | 31 | 55| 163 | 131 |76 | 36

ITpumeuanue: T, N, P — HanpspKeHUs pacTsHKEHNA, IPOMEKYTOUHOE 1 CKATUA COOTBETCTBEHHO; Pl —
yron magerns, AZM — asumyT npoctupannus; STK — asumyT nmpocTupannsa miockocTn paspeisa, DP —
yron Hakynona, SLIP — yron ckonbxenns.

MOS NEIC GCMT

i

( ]
T

Puc. 4. CrepeorpaMMbl MeXaHM3Ma O4Yara YaxaH-
Umcraiickoro semnerpsacenna 20.01.2013 ¢ Ms=5.7
(P — monoxenne ocu cxarua, T — ocu pacTsxe-
HISI) TI0 IAaHHBIM pasHbIX areHTcTB: MOS — Moscow:
NEIC — National Earthquake Information Center;
GCMT — Global Centroid Moment Tensor

ConocTaB/isAs 9TU TPU pelIeHNs], MOKHO OTMETUTb, YTO BCe PACCUMTAHHBIE Iapa-
MeTpbI (POKATBbHOTO MeXaHM3Ma ¢ HeOOMbIIIMI BapMAIVIAMI IPAKTUIECKN VAeHTUIHBI
U YKasbIBAIOT HA YBEPEHHBIN TPEH/I OJHOTUIIHBIX HOJIBIDKEK B O4Yare, COOTBETCTBYIO-
Ui 1eBOMY COBUTY. J]eiiCTBUTENbHO, OCK TJIABHBIX CHMMAEMbIX HAIIPSDKEHMI CKaTusA
(P) meiicTBOBa/MM OMM3rOPU3OHTAIBHO (Yroa HaK/IOHA K ropusoHTy 0-13°) ¢ morpyxe-
HUeM B CyOLIMPOTHOM HampasieHuu (asumyT 263-270°), a OCM ITIaBHBIX CHMMAEMBIX
HanpspkeHuit pactsbkenns (T) — cybmonrorHo (asumyr morpyxkenus 270-356°) mop
yrmoM B 23-35°. ITmockocTi cMecTHUTeNA B 09are ObIN CyOBepTUKaIbHBL: 1A IIOCKOCTI
paspbiBa NPI yron HakJIOHa COCTAaB/IAT 55-74° ¢ IPOCTUPaHMEM ee Ha CeBepO-BOCTOK
(asmmyT 31-43°), a mnockocTb NP2 Obl1a HakIOHeHa 1107, yrioM 70-76° 1 opreHTpoBa-
Ha Ha I0r0-BOCTOK (asuMyT 131-137°). Ot mapameTpsl ObIIM COIOCTABIEHBI C MOPJO-
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KMHEMAaTUYeCKOJ XapaKTepPUCTUKONM pasloMa YHIaxaH, K KOTOPOMY IpUYpOYeH 3SIu-
LEHTP 3eM/IeTPsACeHM . BbIABMIIACH UX ITO/THAs aHAIOTYs, TAK KaK 110 T€0/I0T0-CTPYKTYP-
HbIM IaHHBIM (VIMaeB u zgp., 1990; 2000) ycTaHOB/IEHO, YTO pasioM YnaxaH umeeT NW-
SE-npoctupanue (asumyT 280-320°), a TIOBEpXHOCTD €ro pa3pbiBa — O/NM3BEPTHUKAIbHA
(yron nakiona 75-90°). [eomerpus pasnioma ¢ o6pasoBaHMeM Ha OT/EbHBIX Y4acTKaX
JIEBOCTOPOHHUX KYJIVC, Ifle BOSHUKIM MMHM-BIaguusl pull-apart, mogo6Hsle Byruan-
CKOIJ1, TOATBEPIKAAET €r0 KMHEMATUKY, COOTBETCTBYIOIIYIO TeBOMY cABUTY (Mepsiakos,
1971; Vimaes u fap., 1990; 2000). [IBuKeHMsI BIOIb CEBEPO-BOCTOYHOIO KPbI/Ia pa3ioMa
VnaxaH, B TOM 41c/ie B MOMEHT YlIaxaH-Yucraiickoro Tomuka 2013 r., «<BbBDKMMAIOT» I'pa-
HuTONbl byopaaxckoro MaccuBa K CeBepy U CeBepo-3alafy, CIIOCOOCTBYS IIOHATUIO
MacCyBa ¢ caMoit 6OJIBIIION TOPHOI BEPIIMHOI Ha CeBepO-BOoCTOKe A3y koM [To6efpr
cBbinie 3000 M. DTy IepeMellleH) s HalJIALHO IOATBEPXKAAI0TCS CMellleHVeM ajlIIoBYalb-
HBIX OT/JIO>KEHUII B BuJie «Ayrun» (IIoMedeHa MUKPOTOYKAMM), OTAeLIM(PUPOBAHHOI BO
¢dbpoHTanbHON YacTy MaccuBa B cucteMe Google 11 M30THYTOII K ceBepy U ceBepo-3amay
(mpu. 5.2).

[Topo6HOe pasBUTHE PAa3IOMOB TUIINYHO JJIs1 MHOIMX KOJUIM3MOHHBIX 30H U U3y4e-
HO Ha CTPYKTYpax, BO3HUKAIOLINX IIpY fie)OpMaly TOPU3OHTAIBHOTO (JTaTepabHOro)
BbDKMMaHMA B Anbrniicko-Iumanaiickom nosce (Ko, 1997).

4. CTpyKTypHO-IMHaM14eCKas MOJeb 30HbI BIMAHUA pa3ioMa YIaxaH

B CTpyKTypHO-TEKTOHMYECKOM II/IaHE BCA CEeICMOTEKTOHMYecKas 30Ha Yepckoro
(puc. 1) paccmarpuBaetcs Hamu Bereni 3a Hoknebeprom u np. (Nokleberg et al., 1998)
u ITapdpénosuim u fip. (2001) xax Kompimo-OMonoHckmit cynepreppeiit, KOTOpbIi 00b-
eIVHsIeT HeCKONbKO TMEePUKPATOHHBIX TeppeifHOB (60KOB), IPUMBIKAIOIINX C BOCTOKA
K BepxosiHCKOMY cKTagyaTo-HagBUroBOMYy Hoscy (puc. 2, Ne 1), a TakxKe psAL TeppeiHOB,
PACIIONIOKEHHBIX K ceBepo-3anany oT Kombimo-Omononckoro 6moka (Illaxteipos, 1985;
[TapdeHnos u ap., 2001). YIOMSIHYTbIe TeppeHbI-67I0KY pasTpaHNINBAIOTCSI MEXAY CO-
00i1 CUCTeMOII Pa3HOBO3PACTHBIX TeKTOHNYECKUX HAPYIIEHMII, KOTOpble aKTUBHBI B CO-
BpeMeHHoe BpeMs B 30He Yepckoro (Iyces, 1979; Vimaes u gp., 2000; Fujita et.al., 2009).
OHU mpefcTaBIeHbl Ha puC. 2, The TaKXKe [TOKa3aHbl (OKaabHble MEXaHM3MBbI HaMbO-
nee cyIbHBIX 3eMeTpsicennit C3Y u MecTononoxenue Yiaxan-YmcTaiickoro coobrtus
2013 r. CoBpeMeHHas aKTUBM3aLUA OONBIINHCTBA PACCMAaTPUBAaEeMbIX Pa3IOMOB IIPOUC-
XOINUT B 00/1aCTV TOPM3OHTATBHOTO CXKATHsI, CYLIeCTBYIOLIEN MeXAy KpynHbiMu EBpa-
3niickoit 1 CeBepoaMepUKaHCKON TUTOCHEPHBIMY IUINTAMU Ha CEBEPO-BOCTOKe A3um
(Mmaes u mp., 2000; Fujita et al., 2009; Imaeva et al., 2016).

OcTaHOBUMCS Ha XapaKTepUCTUKe TeHepaIbHOTO pa3jioMa YIaXxaH, KOTOPBIN B celt-
CMOTEKTOHJYECKOJI 30He Yepckoro BmuseT Ha QOpPMMUPOBaHUE COBPEMEHHOIO pejibe-
¢a u AB/IAETCA OHUM U3 OCHOBHBIX CEICMOTeHEePUPYIOIVX CTPYKTYp. VIMEHHO K HeMy
MIpUYpOYEH SMULEHTP pacCMaTPUBaeMOro YinaxaH-Ymucraiickoro semnerpscenusa 2013 r.
[l oTpeska pasoma YiaxaH, orpaHnuuBamolero OMyeBckmit 6710K ¢ ceBepo-BOCTOKA
(puc. 5), 6p11a OljeHeHA BETMYIHA €T0 TOPM30HTAIbHBIX [IepeMeIeHNIT, KOTOPbIe CIUThI-
Ba/IUCh C KPYIHOMAcCIITaOHbIX Tonorpapuydeckux xkapT (M.1:100 000) Mo ogHOTUIHBIM
CMeIeHNAM HeOOJIbIINX IPUTOKOB, IIepeceKaolX ITIOCKOCTb Pas3/ioMa U 3aJI0XKEHHBIX
HEepIeHANKY/IIPHO ero IPOCTUpaHMio. bolee HAITIAMHO B COBpeMEHHOM pebede 9To
¢dukcupyercs B 6acceiine p. Kombimbl, e Yiaxan nepecekaeT BepxoBbs pek Paccoxa,
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Omyneska u Hapoup-IOpaAx u cucTeMaTudecku cMelljaeT UX pyciia B/IeBO BIOJIb Tpac-
cbl pasznoma. [To atum manubiM Maraganckumu reonoramu (Illnukepman, 1998) npu mo-
CTPOEHMN MMM Te0/IOTNYecKoil KapTbl OMy/IeBCKOro 6j10Ka OblIa OLleHeHa CyMMapHas
Be/IMY/HA TOPU3OHTAIbHOTO CMEIEHNs B 30HE BIMAHUA Y/IaXaHa, KOTOPas cCOCTaBUIaA
23-24 xm. ITogo6Hast moaBIMKKa B 24 KM QUKCUPYETCS TakKe IIPU ONpefie/IeHUN ee I10
LIVPVHE IIOHVDKEeHNS B penbede, KOTOPOMY COOTBETCTBYET MOJIofiasi BagyHa pull-apart
Mexpy pexamy CymyH n Ynaxan-Harann (Mmaes u fip., 1990; 2000). Bpemsa navasna ro-
PU3OHTA/IbHBIX HOJBJDKEK 3[1eCh OIIpefessAeTCs B IIePBOM NPUOMIDKEHUM KaK CpelHe-
IUINOLIEHOBOE, KOIZa, 10 MHeHMIo OonblumHCcTBa reoMopdornoros (Fujita et al.,, 2009),
Obl/1a 3aJI0)KEHa CeTh BOJOTOKOB PalioHa, T. . OKOJIO 3.4 MJIH JIeT ToMy Hasafl. B aTom ciy-
Jae CpefHAA CKOPOCTb ABVDKEHNA 110 pa3/ioMy MOXKET COCTaB/IATh okono 0.7-0.8 cM/rop.
Pacnpenenenve reorpaduy oaBI>KeK IepedyCICHHBIX YYaCTKOB I'MPOCETH 110 YIaxaHy
HaXOJUTCA B XOPOIIEM COOTBETCTBUM C TEOPETUYECKMMU MOJENAMU PA3BUTHUA COIYT-
CTBYIOIVIX pa3/ioOMOB B 30HaX KpynHbix cisuros (Lllepman u gp., 1983), koTopble BbIje-
JIAIOTCS B CAMOCTOATEIBHBIN KJIACC «IYIIEKCOB CABUTOBBIX 30H» (Woodcock and Fisher,
1986). DTO MOATBEPXKIAIT OIEPSIOIIe PA3IOMbl BTOPOTO HMOPSKA, CEAIIecs Ia-
Pa/UIEZIbHO OCHOBHOII IVIOCKOCTU CMECTUTENA Y/IaXaHa, BbIpaKEHHble MUHI-COBUATAMU,
KOTOpBIE B €ro 30He BVSHVSA KaK Obl IIepeXOfAT U3 OffHOro Iutacta B apyroit (Vmaesa
u fip., 2017). Mopdonorndecknit 06IMK TaKMX 3aKOHOMEPHO MEPEeCKAKUBAIIINX Pas-
JIOMOB HaIIOMMHAET YyTb CABMHYTYIO KOOy KapT U YBEPEHHO yKa3bIBAET Ha JIEBBIN TUIL
cMelleHust Io HuM (mput. 5.3).

I ByoKeHus B ovare YnaxaH-YucTaiickoro ToM4Ka, 10 JaHHBIM IIapaMeTpOB (PoKab-
HOT'O MeXaHN3Ma, IPUBEIeHHOro B 610/U1eTeHe ISC, MpoM301IIN [0 TUITY JIEBOTO C/IBUTA,
YTO TaK)Ke COBIIAZIaeT C IeBOOOKOBBIMI ITepeMeIleHVsIMY 110 pas3jioMy YIaxaH I10 IeoIo-
rO-CTPYKTYPHBIM #aHHbIM (VIMaes u gp., 2000).

JpyruM M3BeCTHBIM TEKTOHMYECKMM HapylleHMeM ABAeTcs pasnoMm Hapnup, co-
CTaBJIAIOIINI CONPDKEHHYIO IMHAMOIIApy ¢ pa3noMoM YrnaxaH. OH clIeguTCcs Ha PaccTo-
savn 6omnee 400 KM U OrpaHUYUBAET OmMynesckoe NofHATHE C I0ro-3amnaja. [eomorueii
[lapnupa 3aHuManuch MHOrue uccinenosateny (Manbkos, 1971; Mepaskos, 1971; I'yces,
1979; llaxTeIpoB, 1985; Mmaes u np., 2000), KoTopbIMy ObIIa yCTAaHOBJIEHA €0 B3OpOCO-
C/IBUTOBas CTPyKTypa. [opHble TOPO/IbI B 30HE €TI0 pa3pbIBa IOABEP>KEHDI MHTEHCYBHO
CKJIQ9aTOCTH, CUIBHOMY JpOOIEHNIO, pacc/IaHIleBaHuIo M MunoHnTu3anuy. Ha MHOrMX
Y4YacCTKax pasjioM CIIE€JUTCSA 110 TIMHENHbIM MarHUTHBIM aHOMAJIMAM U Pe3KOV TPaBUTa-
myoHHol crynenn (I'yces, 1979). AMIZINTYAA TOPU30HTAIBHBIX ITepPeMEIeHNIT 10 HEMY
CPaBHUTE/IbHO HeBeMKa VI BapbUpPYyeTCs, 110 JAHHBIM Pa3HbIX aBTOPOB, oT 2-3 kM (Ilax-
TBHIPOB, 1985) no 8-10 kM (Mepsnskos, 1971; I'yces, 1979).

O6a nu3bIOHKTMBA YaaxaH u Japmnup gemndpupyoTcs Ha CpefiHe- U KpYITHOMAc-
IITAaOHBIX KOCMO- U a3podoTocHUMKax. OHM C/IeIsATCsA Ha TOIOKapTaX B BUJE NPSIMBIX,
NPOTsDKEHHBIX /IMHEAMEHTOB CEBEPO-3allaflHOrO IIPOCTUPAHMNA, KOTOPbIE COYIEHAIOTCA
MeX1y co00Ji IO OCTPBIM yITIoM B 20-25°, orpaHmn4yBast OJHATBIA C aMIUIUTYLOM O
450-550 M OMyeBcKmit 610K I1a/Ie030/ICKUX MOPOJ, PA3BUTBIX CPey Me3030VCKIX 00-
pasoBaHuii (puc. 5).

CoracHO COBpeMeHHBIM JCCIeOBAaHNAM, YKa3aHHBI OJIOK SBJIAETCS OTAEIbHBIM
TeppeiHOM, BIIASHHBIM B «ME3030JICKYI0 CTPYKTYPHYIO paMy» B Ipolecce KOIU3U-
OHHBIX 1 ITOC/IeKO/UIM3NOHHBIX ITpeobpa3oBaHmii CTpyKTyp Bepxosuno-KonbiMckux me-
3o3ouy, (Mmaes u pp., 2000; ITapdenos u ap., 2001). MenkodoxycHas ceiicCMUIHOCTD
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(ry61Ha 049aroB MeCTHBIX 3eMJIETPSICEHMII COOTBETCTBYeT 5—20 KM) IIOYTU PaBHOMEPHO
3aIoJIHsAeT Bech 00beM 0710Ka. DTO yKasblBaeT Ha IPUNOBEPXHOCTHYIO IPUPOJY MOSIB-
JIEHMSI JIOKA/IbHBIX 3eMJIeTPSICEHUIL, UYTO, BO3MOXKHO, CBA3aHO C TOPM30HTA/IbHBIMMU CPbI-
BaMJ, OTJE/SIOIVMY 9TOT TEPPeiiH OT ONM3/IeKAIUX CTPYKTYP, U IOJUEPKUBALT ero
6eckopHeBoit xapakTep (ITapdenos u mp., 2001; Fujita et al., 2009). Heobxogumo otme-
TUTb, YTO COIPsDKEHHAs pa3pbIBHAs CyCTeMa YlaxaH — [lapnup mpepcrasiseT co6oit
K/IACCUYECKYI0 AMHAMOIAPY, OTPAKAIOI[YI0 TUI TeKTOHMYECKMX AedopMaluil B I0ro-
BOCTOYHOI 4YacTu rpaHuubl Mexay CeBepoaMepukaHcKoil 1 OXOTOMOPCKON IINUTa-
M. Bo BcraBke (puc. 5) mpepyaraercs 610k-cxema obpasoBannsa OMyieBckoro 61o0ka,
HOZITBEPIKAAIOIAs SKCTPY3MUIo (BBITA/IKMBaHMeE) O/10Ka K I0T0-BOCTOKY IIPY COMVMKEHUN
yKa3aHHbIX I/INT. [JaBieHyne co cTopoHbl CeBepoaMepUKaHCKOI IUIUTBI CIIOCOOCTBYeT
BO3HVKHOBEHMIO 3[1eCh YCTIOBUII TPAHCIIPECCUM Y aKTVBHOMY Pa3BUTHIO IeBOOOKOBBIX
nepeMelleHnit BAONb Tpacchl YIaxaHa Mexxay pekamu Kombima u Vinpurupka. Gokanb-
Hble MeXaHV3MBI CHJIbHBIX MECTHBIX 3eM/IeTPsICeHMII (pUC. 5) IOATBEP>KJAI0T CABUTOBBII
XapaKTep IepeMeleHNUIT TeKTOHNIeCKNX OI0KOB K I0T0-BOCTOKY ¥ BOCTOKY. VIMeHHO
9TV IPU3HAKU COCTAB/ISIOT OCHOBY CTPYKTYPHO-JMHAMUYECKOI MOfie/ 00/1acTu By-
SAHUA pas3/ioMa YIaxaH Ha oro-Boctoke C3Y, o6bsacHAIOLIEl GOpMUpPOBaHUE KPYITHBIX
aKTVBHBIX Pa3pbIBHBIX CTPYKTYP B BIIE JIEBBIX C/IBUTOB, CABUIO-B30POCOB 1 HAIBUTOB.
ITpu aTOM MarucTpaabHbIM ¥ OCHOBHBIM CeliCMOT€HepMPYOIIMM Pa3IOMOM Cpely HUX
ABNAETCA YIaXaH — IVIaBHAasl CTPYKTypHas rpaHuua Mexjay CeBepoaMepuKaHcKoii, EB-
pasurickoit 1 OXOTOMOPCKOI TUTOCHEPHBIMHU ITIUTAMU Ha CEBEPO-BOCTOKE A3MAaTCKOTO
KOHTVMHEHTA.

5. 3aknroueHue

VccnemoBannsi Ha 10r0-BOCTOYHOM iaHTe CENICMOTEKTOHMYECKON 30HbI Yepcko-
o, Ifie IPOM3OLUIO CUIbHOE YnaxaH-Ymcraiickoe semerpsacenue 2013 r., mokasanu,
YTO COBpPeMEHHas IPUPOfia CEICMUYHOCTM 00YC/IOB/IeHa 3[1eCh 00CTAHOBKOI IOPU30H-
Ta/JIbHOTO CXKATHsA, KOTOPask CI0COOCTBOBAIA PAa3BUTHUIO PETMOHATIBHON CUCTEMBI CIBU-
rOB, B30pOCO-CABUTOB U HAZIBUTOB U MHTEHCUBHOI AMCIONVPOBAHHOCTHU KalTHO30MCKUX
0CaIKOB. JTa XapaKTePUCTUKA I'e0/IOTMYECKONl Cpefibl yCTaHaB/IMBAAach Ha OCHOBE 13-
y4eHUs TPEIIMHOBATOCTY TOPHBIX MIOPOJ, U 3epKaJl CKOIbXEHM B 30HaX aKTUBHBIX Pas-
JIOMOB IIPM M3Y4YEeHUM OT/IOKEHMII KalTHO30JICKMX BIIQ/IH ¥ IPOr16O0B, a TaKKe aHa/In3a
MHOTOYVICTIEHHBIX MTPOSIB/IEHNI CEICMUYHOCTY 11 TTapaMeTPOB (HOKaTbHBIX MEXaHIU3MOB
semnetpsicennit (Vmaes u gp., 1990; 2000; Vimaesa u ap., 2017).

Ha mpumepe omHOro u3 raBHBIX Pa3/lOMOB 3TONM CUCTEMbl YiIaxaH ObUIM pac-
CMOTpEeHbl IPUCYIIME AJIA HEeTO INPU3HAKU FeOfVHAMUYEeCKON aKTMBHOCTHU, XapaKTep-
Hble NP COBPEMEHHOM TEeKTOHMYECKOM pexxuMme cxatus. [Ipexe Bcero Ha3BaHHBIN
pasnoM GopMUpYeTCs M pasBUBAETCA KaK JIEBBI CABUT CO CKOPOCTBIO JABVDKEHUS IO
0.7-0.8 cm/rop, 4TO BBI3BaIO 0Opa3oBaHue B IIpefe/iaX ero JIEBBIX KY/INC «3IIeJIOHa» H0-
3HEeKailHO30JICKIX MUHM-BIaayH pull-apart. [l pa3ioma xapaKkTepeH BBICOKWIT CeIiCMM-
YeCKMIiT IIOTEHI[MATI C TeHepalueit 3emyetpsicennit ¢ Ms=5.5-7. [lapameTpsl hoKanbHBIX
MeXaHM3MOB CUJIBHBIX 3eMJIETPSICEHNUII C OBIDKKAMM B OvYare THUIIA CBUTa, B36poco-
C/IBUTA VI HafIBUTa YBEPEHHO COINACYIOTCA C KMHEMATUKON YaxaHa, OIpe/ie/IeHHOI 10
reoJIoro-CTPYKTYPHBIM JaHHBIM. 30Ha pas3joMa COINPOBOXK[AeTCA MHOTOYMCIEHHBIMU
ceiicMonposiBrieHnsiMuU (0OBaJIbI, OMOI3HYU, KAMHEIA/IbI U IP.) U Male0CeiCMOIICTIOKA-
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uaMu. [I1s 970l TEPPUTOPUNM XapaKTepHa MOBBIIIEHHAS IVIOTHOCTh TEIIOBOTO MTOTOKA
(mo 70 MBT/M?) 1 mIMPOKOE pasBUTHE HAJIEAHBIX POLECCOB, KaK, HanmpuMmep, Momckas
Hanenpb (mpui. 5.2) (Parfenov et al., 1988; Vimaesa u mp., 2017). I[IpocTpaHcTBEHHOE CO-
BIIaJIeHe 9TUX SBJICHUI, I10-BUJVIMOMY, HEC/TYYailHO, TaK KaK BCe OHM TATOTEIOT K 30He
B/IMSAHUA PA3IoMa, COBPEMEHHBbIE IOABIDKKM II0 KOTOPOMY HAapyIIAlOT L[eTOCTHOCTD
CTPOEHUS 3eMHOJ KOPBI ¥ CIIOCOOCTBYIOT, BEPOSITHO, IIOJTOKY BHYTPU3EMHOIO TeIlIa
K TIOBEPXHOCTH, BbI3bIBast GOpMUPOBaHIe TAMNKOB I TOsIBIeHIe Hanexeil. [Ipennosken-
Hast O710K-AMarpaMMa MOJe/N IPUPOAbI CEIICMOTEKTOHIYECKIX [ABVDKEHNII B 30HE -
HAMMYECKOTO BIMSHUSA Pa3oMoB YiaxaH u [Japmup moagep>KnBaeTcst MPOU30IIeIInNM
3[1eCh CUIBHBIM 8-0a/IbHbIM YlaxaH-UncTaiickum semnerpsiceryeM 2013 . u fpyrumu
COOBITUAMH, a TaK)Ke KMHEMATUKOI aKTUBHBIX Pa3loMOB (PUC. 5) 1 JOKa3bIBAeT OIpe-
TENAINYI0 PO/Ib pasjaoMa YlIaXaH B CEMICMUYECKOI >KM3HU PervoHa. YCTaHOB/IEHHBIN
KIHeMaTI4YeCKWil IVIaH Pa3BUTHSA 9TOV TeKTOHMYECKO! CTPYKTYPBI, 0OpasyrolLeil IjeH-
TPaJbHYIO, CTBOJIOBYIO TPAacCy ¥ ee pasBeTBIEHMs IO KpasM, CBs3aH C TeM, YTO Celi-
cMoreHepupytomue cTpyKTypbl C3Y pa3BuBaloTCsA B yCIOBMUAX Ko/wmanuu EBpasuiickoit
(cxopoctp mBwxenus 0.2 cM/rog) n CeepoamepukaHnckoit (1 cm/ropn) nurocdepHbIX
IUINT, IBVDKYILIMXCS HaBcTpedy Apyr Apyry (Steblov et al., 2003), uTo, HeCOMHEHHO, CBU-
IeTeNbCTBYET O BBICOKOM CEIICMUYeCKOM ITOTeHIae YiaaxaHa. IlonydyeHHble pe3ybra-
TBI JIeT/IbHBIX CEJICMOTEKTOHMYECKIX MCCIeJOBAHNUII MOTYT SIB/IATHCS OCHOBOJ aHa/IN3a
TeOAVMHAMMYECKUX PEXVMOB, @ TaKXKe CeICMOTeOfiMHAMNYeCKUX IIOCTPOEHUN JIs OT-
IebHBIX CETMEHTOB CeilcMmniIecKux mosicos Ha CeBepo-Bocroke Poccun.

JIuteparypa

Baxennn, B.I1. (1992). TTaneoceiicmopucnokanuu B ceitcMudeckoM mnosice Yepckoro. B: Ceticmonozuve-
cKue u nempogusureckue uccnedo8anus Ha cegepo-eocmoxe Poccuu. Maragan: CBKHIVM IBO PAH,
79-102.

Iyces, I. C. (1979). Cknaduamote cmpykmypui u pasnomvt Bepxosto-Konvimcekoii cucmemot me3o3oud. Mo-
ckBa: Hayka.

Vmaes, B.C., Vimaesa, JI.I1., Kospmun, 5. M. (1990). AxmusHuvte paznomvt u celicmomexmonuka Cesepo-
Bocmounoti Axymuu. Axyrck: AVITH CO PAH.

Vmaes, B. C., Vimaesa, JI.I1., KospmuH, b. M (2000). Ceticmomexmonuxa Axymuu. Mocksa: TEOC.

Nmaes, B.C., Vimaesa, JI.I1., Maxxkeit, K. [I., Kosbmun, b. M. (2009). TeoguHamMuKa OTJeIbHbIX CETMEHTOB
MTOCEPHBIX IJINT Ha ceBepo-BocTOoKe Asnu. [eogusuueckue uccnedosanus, 10 (1), 5-17.

Vmaesa, JI.I1., Vimaes, B. C., Kospmus, B. M. (2011). CeiicMoTeKTOHMYeCKWIT aHaM3 STHO-VIHAUTUPCKOTO
cermeHTa 30HbI Uepckoro. Qusuxa semnu, 12, 1-14.

Vmaesa, JI.I1., Vimaes, B. C., KosbmuH, b. M., MenbuukoBa, B. 1., Cepenxuna, A. V1., Makkeii, K. JI., Auryp-
k0B, C.B., Cmexamus, O.I1., OBcrouenko, A. H., Unmusy6os, A. B., Cacpko, A. A. (2017). Ceticmomex-
moHuKa cesepo-60cmouroeo cekmopa Poccutickoti Apkmuxu. HoBocubupck: Msp-so CO PAH.

KosbmuH, B. M. (1984). Ceticmuueckue nosgca Akymuu u mexaHu3mvL 04az08 ux 3emaempsceruti. Mocksa:
Hayxka.

Kosbmun, B.M., Vimaes, B.C., VImaesa, JI.II. (2001). CejicMUYHOCTb ¥ COBpeMEeHHasl IeOfMHAMUKA.
B: JI. M. ITapdenos, M. V1. KyspmuH, 1o, peq., Tekmonuka, 2e00uHamuKa 1 MemaniozeHus meppumo-
puu Pecnybnuxu Caxa (Axymus). Mocksa: MAVIK/VHTepneprnonnka, 33-67.

Komm, M.JL. (1997). Cmpyxmypu. namepanvHozo 6vikumanus 6 Anvnuiicko-Iumanaiickom Konau3uoHHOM
nosce. Mocksa: Hayunblit Mup.

Kpacunos, C.A., Komomuern, M.B., Akumos, A.II. (2006). Opranusauus mporecca 06paboTkn 1udpo-
BBIX CEICMMYECKUX JJAHHBIX C UCIOIb30BaHMeM IporpaMMHoro kommekca WSG. B: Cospementole
MemoovL 00pabomxy u uHmepnpemayuu ceticmonozuueckux oanHvlx. Mamepuanv: Mex0yHapooHoii
ceticmonozuueckoil wixonv.. Q6uMHCK: [C PAH, 77-83.

Becmuux CIT6I'Y. Hayxu o 3emne. 2020. T. 65. Bown. 4 755



Masnbkos, B.J. (1971). Cxema pa3BuTHs I0T0O-BOCTOYHON YacTy SIHO-KO/IBIMCKOI reoCHHK/IVHAIBHOI
cucreMsl. B: Mesosotickuii mexmozenes. Mamepuanvi 7-ii ceccuu Hayunoeo cosema no mexmonuxe
Cubupu u [Janvrezo Bocmoxa. Maragan: CBKHVM [1BO PAH, 53-57.

Mensepes, C.B., lllnouxoitep, B., Kapuuk, B. (1965). Illkana ceiicmuueckoti unmencusrocmu MSK-64. Mo-
ckBa: MT'K AH CCCP.

Mepsanakos, B. M. (1971). Cmpamuepapus u mexmonuxa Omynesckozo noouamus (cesepo-socmokx CCCP).
Mocksa: Hayka.

Hukomaes, I1.H. (1992). Memoduka mexmono-Ounamuuecxozo ananusa. Mocksa: Henpa.

ITapdenos, JI. M., Oxcman, B. C., IIpokonbes, A. B., Tumodees, B. @., Tperbsaxos, O. O., TpynumHa, B. A,
Jetixynenko, A.B. (2001). Kommaxx teppeiinoB Bepxosino-Konbimckoit oporeHnoit o6mactim. B:
JI. M. Ilapdenos, M. V1. KysbmuH, 0z pef., TekmoHuka, 2e00UHAMUKA U MEMAnno2eHus meppumopuu
Pecnybnuxu Caxa (Akymus). Mocksa: MAVIK/MuTepnepuonuxa, 199-254.

IlTaxTeIpoB, B.T. (1985). PasnoMuble u caBurosbie MOopdoCTpyKTypsl ceBepo-Boctoka CCCP. B: Mopgho-
cmpyxmypnuvie uccnedosanus. Teopust u npaxmuxa. Mocksa: Hayxka, 190-194.

Ilepman, C.W., bopusakos, C.A., Byazno, B.10. (1983). Obnacmu OuHAMUUECK020 BNIUSHUS PA37IOMO8. Pe-
synmvmamot modenuposarus. HoBocubupck: Hayxa.

Mnukepman, B.VL. (1998). Homenosas munepazenusi cesepo-socmoxa Asuu. Maragan: CBKHMI [IBO
PAH.

Imaeva, L. P, Imaev, V.S. and Koz'min, B. M. (2016). Structural-dynamic model of the Chersky seismotectonic
zone (continental part of the Arctic-Asian seismic belt). Journal of Asian Earth Sciences, 116, 59-68.

www.isc.ac.uk. (2020). Standard bulletin search. [online] octynno Ha: http://www.isc.ac.uk/iscbulletin/
search/bulletin/ [Jara focrymna 20.11.2020].

Fujita, K., Koz’'min, B. M., Mackey, K. G., Riegel, S. A., Mclean, M. S. and Imaev, V.S. (2009). Seismotectonics
of the Chersky seismic belt, eastern Russia (Yakutia) and Magadan district, Russia. B: Geology,
geophysics and tectonics of Northeastern Russia: a tribute to Leonid Parfenov. Stephan Mueller Spec.
Publ., 4, 117-145.

Gsras.ru. (2020). Geophysical Survey Russian Academy of Sciences (Federal Research Center). [online] To-
cTynHo Ha: http://www.ceme.gsras.ru [[Jata gocryma 20.11.2020].

www.globalemt.org. (2020). Global Centroid Moment Tensor Project. [online] Joctymno Ha: http://www.
globalcmt.org [[lata focryma 20.11.2020].

Mackey, K. G., Fujita, K. and Ruff, L.]. (1998). Crustal thickness of northeast Russia. Tectonophysics, 284,
283-297.

Mackey, K. G., Fujita, K., Hartse, H. E., Steck, L. K., Gunbina, L. V,, Leyshuk, N., Shibaev, S. V., Kozmin, B. M.,
Imaev, V.S., Gordeev, E. 1., Chebrov, V. N., Masal’ski, O. K., Gileva, N. A., Bormatov, V. A., Voitenok, A. A.,
Levin, Y.N. and Fokina, T. A. (2007). Seismicity of Eastern Russia 1960-2007: map.2007. LAUR-04-138.

Nokleberg, W.J., West, T.D., Dawson, K.M., Shpikerman, V.I, Bundtzen, T.K., Parfenov, L. M,
Monger, ]. W.H. and Ratkin, V. V. (1998). Summary terrane, mineral deposit, and metallogenic belt maps
of the Russian Far East, Alaska, and the Canadian Cordillera. US Geological Survey, Open-File Report,
98-136, CD.

Parfenov, L.M., Koz'min, B. M., Grinenko, O.V,, Imaev, V.S. and Imaeva, L.P. (1988). Geodynamics of the
Chersky seismic belt. Journal of Geodynamics, 9, 15-37.

Steblov, G.M., Kogan, M. G., King, R.W.,, Scholz, C.H., Burgmann, R. and Frolov, D.I. (2003). Imprint
of the North American plate in Siberia revealed by GPS. Geophys. Res. Lett., 30 (18). https://doi.
org/10.1029/2001TC001333

Woodcock, N. and Fischer, M. (1986). Strike-slip duplexes. Journal Struct. Geol., 8 (7), 725-735.

Crarps noctynunia B pefakuuio 14 mapra 2019 1.
CraTbs peKOMeH/0BaHa B neyarb 12 okta6ps 2020 1.

KonrtakTHas mHbpopmManms:

Wmaesa /Toomuna Ilemposrna — imaeva@crust.irk.ru
Kosvmun Bopuc Muxaiinosus — b.m.kozmin@diamond.ysn.ru

756 Becmuux CII6I'Y. Hayxu o 3emne. 2020. T. 65. Boin. 4


http://www.isc.ac.uk/iscbulletin/search/bulletin/
http://www.isc.ac.uk/iscbulletin/search/bulletin/
http://www.ceme.gsras.ru
http://www.globalcmt.org
http://www.globalcmt.org
https://doi.org/10.1029/2001TC001333
https://doi.org/10.1029/2001TC001333
mailto:%20imaeva%40crust.irk.ru?subject=

Strong Ulakhan-Chistay earthquake (Ms=>5.7) January 20, 2013 in the zone of influence
Ulakhan fault system in North East Russia*

V.S. Imaev*', L. P Imaeva', B. M. Koz’min?

! Institute of the Earth’s Crust of the Siberian Branch
of the Russian Academy of Sciences,
128, ul. Lermontova, Irkutsk, 664033, Russian Federation
2 Diamond and Precious Metal Geology Institute
of the Siberian Branch of the Russian Academy of Sciences,
39, pr. Lenina, Yakutsk, 677980, Russian Federation

For citation: Imaev, V.S., Imaeva, L.P, Kozmin, B.M. (2020). Strong Ulakhan-Chistay earthquake
(Ms=5.7) January 20, 2013 in the zone of influence Ulakhan fault system in North East Russia. Vestnik
of Saint Petersburg University. Earth Sciences, 65 (4), 740-759.
https://doi.org/10.21638/spbu07.2020.408 (In Russian)

In this paper we present the results of the interpretation of seismological, geologic-struc-
tural, seismotectonic and macroseismic data obtained for the focal zone of the strong Ul-
akhan-Chistay earthquake (Ms=5.7), which occurred on January 20, 2013, in the Chersky
seismotectonic zone on the boundary of the Eurasian and North American lithospheric plates.
The shock occurred in the zone of a large Ulakhan fault, which is visible in satellite images
and can be seen in the topography between the Indigirka and Kolyma Rivers at a distance
of 1,500 km. Statistics of seismic observations in the last century and at the beginning of
this century show that more than 14,000 local events were noted in the zone of influence
of the Ulakhan fault within the crust (~35 km thick) at a depth of 7-30 km. The epicentral
intensity of more than ten of them reached 6-8 on the Russian scale (MSK-64). In addition
to high seismicity, additional geodynamic indicators of the reactivation of the Ulakhan fault
in modern times were identified — in particular, high heat flux, icing processes, paleo- and
modern seismic dislocations, etc. The macro effects of this event were studied on an area of
300,000 square kilometers in three Arctic regions of Yakutia and in the south of the Magadan
region,; its epicenter is located by the proximity to the well-preserved paleoseismic dislocation
Uryun-Takh-Takh, which arose more than a thousand years ago and is clearly visible in the
search system of Google. As a result, a structural-dynamic model of the Ulakhan fault zone
is proposed, explaining the occurrence of the Ulakhan-Chistay earthquake on the basis of
the kinematic scheme of the Omulevsky block, which is undergoing extrusion by a collision
between the Eurasian and North American lithospheric plates in Northeast Asia.

Keywords: seismicity, focal mechanisms of earthquakes, active faults, paleoseismic disloca-
tions, lithospheric plates in Northeast Asia, extrusion of tectonic blocks.
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